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[.s.eM] 

i^"-^ cflefl ^t^-S^- 4^ ^l^^l ^l^W^, A o V 7l afll^^Ml ^ 

A J"7] ^12^^- A>o]cHl oj^^Tfl 4^r^ oj.oj-.g_ ^ ^^i^^^y o. 
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z\^\o] {LINEAR COMPRESSOR} 

?W tfl^ 33^^^ q-Efsfi zisflH, 









10 : 




20 : 


21 : 




23 : 


24 : 




30 : 


31 : 




32 : i2<H 


33 : 




34 : fj-zLi-ilE 


35 : 




40 : *ul 


42 : 




44 : 7}^*} 


46 : 





24-4 



20030092796 



50 : 



53 
57 
60 
63 
67 



^l^^f 



2003/12/24 



51 : 
55 : 
59 : 
61 : 
65 : 
69 : 



^12W^- 



<22> ^^0 S ^qcH <^7]^ °^7] Qtz ^ £-§^g; 7^ ^ 

S.H.7} <&±± =B] 21 ^ (Free-Piston) ^21 ^, <yaV3°] ^u|o] o]-^ 7 j^ ^ 

^ s? stsfb -y-^^, -si«n sm*^* ^-s^i^r i^-tbcf. 

<23> °H^^g- <8^«Hr ^1 7>^*>7fl ^^lSlfe 2] 



<24> 
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<25> <&^°\ ^^^Hfe °] 31] AV^«.^. ^5)^ E^^o] ^« o| 

^ pfZLVilH^ 4 V *}3Hr £-§-^ A^AA AQ&A. HSlJL, 

<27> oj-^ tflJf cq 7>^<a-^^- S.#HJeL7} 1^ nj| ^ ^(stiffness softening) 

-§- 7>^cf. ^, ^nfl 7|-^1- ^a]^ ifl-^ 7 >i<y-^^ cfl^t- Tj-Aj^. ^(stiffness 

hardening)^, £#X|ofl^ 7 y^o^c^ cfl*V Tj-^^ ^(stiffness softening)*]- 7fl ^nf. 
zi&Iji, o)e^V oj.^ ^wcq i%^7}^^*\) tfltl: ^ 7 <H3£: 3x) ^^^^ 7 > 
1421- ^LWl^l^ (highly nonlinear) 7>*l7fl 

< 28 > ^^H^ ^^l^H^^] tfl^ilS M-b)-^ ^ &r}. 

<29> ZL^JL, 3£]^S.^ ^ ^ ^^tt ^-f , 3Tl^§^ #4^^ ^3- 

^^H^ ^ ^ <y-^ vflJfo] 7^ ofl <£^g- yj-o.^ ) ol 3 f^E^ 

^ ^^Hl tfl^ ^oMHl o^fl #^5)01 Jl^T^^S ^-g-*>7fl ^Cf. 

, ^Ji^^S] ^ 7>^-y-^ofl tfl*l ^^o} ^-ofl ^tl" Jl-H-^3)-^7> ^^-2] ^ 

e^^H ^^*>7il -B-^l^s^- ^ ^01 33- s^^ojrf. 
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<30> s. !•& #2fl -g^^^^l ^^£o]tf. o] ^d\] v\s± £o] t ^efla) ^-^liH. 

^(150)^8: €^^5. =L 7}^\B]o\] &}^r3.o](v}^))°\} cfl^ 4^3^ 

^11^1^^(151)^, ZL ^<g-<8«H 7>^>(^l£A])sq- Ms. ^^1^^ ^12*114^ 

(155)7]- n>^^cf. zl£\JL, ^-^H^ (150)21 ^ofl^- ^11^1^-^(151) ^ ^2*114^ (155)*} 
°H M^I^ «r*^( 159H ^^H, ola)^ ^-g~g-(l59Hl ^*fl ^^(160)^ ^ 

<3i> ^1^14^(151)^1^ ^^l^^^(i50)ol ^^-2] ^^0^(^^1)011 tfl-Sfl Ji^sl^ 

cH^2] ^ll^l4^(153)ol n}?^^, ,^2^14Y(155)ofl^ 7 >^>(nl£Al)o4. 
^ll2^4^(157)ol n>^^nf. 
<32> olofl, ^efloj ^-^1^3^(150)^: ^11^14^(151)71- t^^M <2-l^^ol( D ] £ Al)o11 cfltrfl 

-^3*1, ^12^14-^(155)7} 7>^(plEAl)^ if^ ^11^14^(151)^1 cflafl #401^7}^ 
i5}7]} $o] t 3)^9) S£J>L«-^ #^1 71 Til £t}. 

<33> ZLeiq-, ^Efl^l ^S^H^ (150)21 ^ 1^14^(153)^- ^11*114^(151)^ o>oj-(i60)ol <g 
4E)^ oj^^l^ p^SH 7}^^ #4&-§-*l ^11^14^-(151)7> ^-Jfs] 5l#so1(^l^l) 
ofl tflsfl 71 Si ^^ol ^51^- Jl^€i=l-. HSlJl, ^Hflsl ^-^H^ (150)2} ^2^14 

^(155)7} *fli*|) 4 -¥-(l5lW tfl*ll ^ aj-g-*K£^- ^V^^cf. ^sflsi 

5} 71^1 oj^^].^ o.^. ^^>7fl ^cj-. 

<34> 5L 2^ 21 S|.tfl^fl(X)Sl ^sHl 143. ^efl ^^1^5.^21 7j-^(a)3|- 7>>iOj-^2l 

^^^(b)^ 5LAl*V ZLSflHolcf. ol siTgofl a>2l- £0] t 7} + <$$\S>) 

(b)-°r ^cfl^2l(X)7> ^ ^^^(XlHH^ 7121 ^^*>7fl i^iS 
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<35> ojofl, ^Sfl ^^HU^l ^(a)4 7>^«y-^2l ^^<H3(b)3 ^-(c)^r i^^TlCXl) 

<36> ^2fl5l Slu|ol ^71^ #efl f?JiE^2l 7j-^( a )a2]. 7>^^^S1 ^7j-^ ( b ) 

2] mc)o] 7]9] <^*>7fl ^^HM e^^>7fl ^ fc^r 

^7jr(X2HH^r aV^-o] ^>7l7> £ -^i^ol ojcf. 
[^o| o]-jix> 7^ uzj-^l] 

<37> n}5^ S-*^ oj-^ ^cq 7>^<a-^^ cfl^ 7 0 >^o] ^-z^ Tj^Rr tfl^ 

^^-oflA^ A>^-0] ^^H^-g- S^M^ ^1^^ 

7>^>7fl Aj- 7 1 <£x\}3_ 

<#7] ^lll^^Sl- ^"71 ^12^^ AVoHl ^Jr ol^£]7ll D >££ ofoj-o. ^ ^ 
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^11^^- A o v 7l ^2^ *H* u}-^ o.s o>oj-^.^ # jt^j o. s ^ el 

<39> <^7H, # 7 1 ^o. ^. 7l o>oj-^.^l^ ^ 0.5 ifl*l 3afl ^5L9l 3M 

<40> #7l ^l^Jf ^ a o v 7] z}- o}^^ A}o)o) o^tV^*- # 7 j o>^^sl S.cq o.5 vfl^l 

<41> #71 ^11^^^ S-*r ^-71 o>#<3l ^l#Jf j^B] #7l 0><y-^.^7|- ^#3x7 #3Ml3. 

<42> ^"71 ZV 0>oJ-^ Cfl * 0 t^ ^ # 7 ] ^l^^ ^^l^r ^<L^ ^ ^5} ^1 

<43> # 7 } ^ll^-l-^-^- £fl*cM-b ^"71 ^1^^ ifl^^flfe ^ltiS ^2^-^-71- 

<44> # 7 | o>oJ-^ ^ # 7 j ^l^-^cq <H*lSRr «>^^, ^7] o>oJ- ^ # 7 j 

^U^^S: ^imSLS. 37VA v}&S\Sr ^o] «>^S>ch 

<46> # 7 ] ^-§-«-^ # 7 1 ^^D^-S-oH ^so^, #71 ^^S^o) vfl^ofl ol^yfl^ 

^ ifl^^, ^"71 ^j^S]- # 7 j i^icL^ *}°H1 ^"71 5-l#SO] ^ #71 ifl^ 
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<47> oj^oflA^ ^J*^ %l-2:§>^ -g- ^ofl « A oM]§1 

<48> £ 3°fl w}<2f ^oj, ^. ^d\] rt^ ^o] <y-^7l(l)^ ^Sfl^ 711 01^(10)3]. 

, «7}i!- ^ ^ £#*Hr o ^^-(20)s}, °g-^(20)» ^*Hr (30)1- 

<49> <y-^w. (20 )^ J^#^- ^JjL(20)<2] <^i2<H(33)^ s}^-§- «*HH3( 21 )-§: 

^ ^^^1-^(22)321-, #^(21) 7}^}?]} ^}S\^r 21^(23)4, 

^-(22)^1 *1~^*H n>^£H ^^fl-S- ^ *°gtw.(^^l) ^ 

S#«lW.(n]£Al)7> ^Ci*lll=(24)# S^th}. 

< 50 > ^.^(30)^ 22)^1 ^l^Ml n>^sl^ qi^o^oi)^, ^3<>K31)^ ^ 

^4 ^Jl ^i*}^ S^(32)ol ^s]^ $]^3.o](33)^ , 

^3.o](si) ^ sq^a^ (33)^ A>o]oil n}^^ ^51^(31) ^ £i&=,^(33)oi ^ 
^>7H #3l 3-§-*H -tf^^ 4^ #4£^-*Rr °>ZL^1H(34)^, vfl^S<H (31)2]- ^ 
^"(22) a>oH1 p>35)<H ^€^(31)1- ^^1:^-(22H1 ^^Sl^ vfl^S^ 

*1*1Y(35)* SHr*}. 

<5i> &1 ^^<>|(33)oi Aj.c5.31f *c-l(40) ^ ^^c11-^-(22)^ ^l^fl 

^1^0^(33)^ cK^fl^ S^^-^S. 5*4. S<H^#^r ^^S<>| (33)^1 

^l^°.5.-fEi o]z$Q <£\*)o)) tJ-^ o. S yfl^sl^ 4^01 ^^1^1-^(42)1- ^-f-^ 

, *DU40)i4 ^^Ir^K 22 HI ^^^1^1-H(42)S. ^£l<H 5^. 
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<52> "3-^(20)31 #M«Wfe. ^^(30)31 n>ZLMlH(34) £ ^^(23)4 <£M]sL 

7>^-^(44)7> n>^cf. 7>^>(44)fe o>ni4lB(34)Sl ^*fl s}^(23)-§: 

(21) iJH*l «g-4^.^.s>7fl fctj.. 

< 53 > 7 >^>(44)54 *cl(40)^ ^-^^Hfe ^^(23)3 ^HH^^ U^M^lfe 

H^(50)°l i§*l£H 91^. 3.2] JL, *D](40)^ ^-^>iH^(50) *><>Hfe ^^(40)^ 
^ ^^l^H^ (50)21 ^1^^(51)^ iH^^2flo]A^(4 6 )7]- nV^t} 

<54> s_ 4 ofl £ a]^ ttf^- ^o], ^^^(50)^ ^^^^^-(22)^1 tflafl ^sqs-IL 

^ll^^(53)ol ^11^^(51)^, ^111^^(51)^ vfl^ofl 7 >^(44)2f 

ns. *}2^*(57)°] ^£ ^12^^(55)^, ^1^^(51)^ ^2^^ 

(55) Al-ol^ Aj-jr o] Tfl 4*r^ o V o J-(60)^: 3Hri}. =LV\5L, ^^H^(50)£r ^ 

^r^^S. *>^3*r ^o] y>^fr>cl-. ZL^i^, -^^^^(50)^- ^1^^(51) ^ ^12^^- 
(55)7> nJ-^E)^ cfz}-^ ^^j-og. n>5|^ ^ ojo.ig 

<55> z| o>oj-( 60 )o. 4^0] ^1^^(53) ^}o)o\) $]x\i5}^ ^11^^(51)^ ^Slfe XI 1 

^(63)^-, ^12^^(57)^1 e^*>7ll ^12^^(55)^1- ^2^(65)^, *U^(63)£f 

*ll 2^(65) A>ol^- u^^o.^. ^srRr 0 > 0 J ^-^1(61)1- 5Hr^. =L?]JL, ^>°J-(60)^r A]2^ 
^(57)4 ^ ^3. n>^£l^ 3ol ti>^S}cl-. ^, Xl2^W(57)ol 37fl5. ^S)^, 
^^(eO) ^Al 3711 S. «>^*Vcl-. ZLSlJl, zl- o>cy-( 60 )^ -#jr ^Zt^SLS. 

^ol y>^§>cf. o]o\) > yj- o>oj- (60) ^ ^ 1 ^-a. (63)7 ]. 44,0} ^1^^(53) ^\o}o\) 

31*1*}^ ^11^^(51)^ ^^£1^5. 7>^V(44)ofl X12^^(55)7>. ^-f, 

o}°J-^l(61)^ ^11^^(51)^1 tfl*f] 7l-§-7.K44)2l ^ ,£^-g- y}-^ 3 , 
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°}2j-(60)2l ^1^(63)^- <&^Q ^11^^(51)^^01 A ^11^^(53)^1 tflsfl «11-^ 

<56> o>oj- (60 )^ ^1^(63)^ ^ ^11^^(53) a}c>H1 o^^^ ^, ^11^^(53)4 e^*} 

*1 ^ *lll^-¥-(5lW 4^4. o><3-(60)^l ^11^(63)^ A ^11^^(53)^1 

2^*1 ^11^^(51)21- t^^cK 
<57> o}2j--g-3l(61)Tr o>ov( 60 )^ ^li^(63)S-^-Ei ^11^^(51)^1 #7>^ « 0 v^* 

i-Hd^s H-^ 0 ! ^2^(65)s <&k$A. ^.eli, ^ ^1-^ ^1(61)^1 oi^z^ 

t 

o><a--&*1| (61)21 ^2} 0.5«fl ^*1 3Hfl ^£9J Hj-^-^^cl-. zl^jl, A ^K^*)! (61)21 o] 

oHK60)S] ^111^(63) ^ *ll2#Jf(65)JL e^j^Ht- #7>*>fe 3°1 wV^W. 7 > 
^K44)°fl d)«q ^12^^(55)71- ^-f a}#€-*H(61)4| ^2] ^S^- 

<58> ^11^^(51)^ ^-^1^5.^(50)^1 ^^21 ^ 5>5L^- p>^^4. ^Jl, 4^ 

^1 1^^(53)^ ^ ^^isfloH (46)21 ^-^2}- 1-H(48H1 2l*fl %o] 
*>cf. ZL51JL, ^r*l ^11^^(53)^- ^imSLS. p>^£1^ ?H w^a)^. ZL^JL, 

^U^f-^(53)^r ^Jl 120°2} Z]\E# ^S.-^- 37fl5. %o] «>^-a]sr>cl-. ZL^M-, ^fll^ 

^(53)£r 27fl HL^ 4711 oj^-o.^. n}^ #^olcf. ZL^JL, *fl 1^1 (51)21 

^^-^1(61)21 #3] 0.5 1^*1 3«11^£9J *M y^^tf. ZLBlJl, ^1^^(51)21 ^■ 
^ ^>2i(60)2l ^i^-«-(63)S.^-E^ o}oj-£.^ (61)7 }- ^^51^ «j-^o.^ ^7>*V^ ^Jol tifHJ-^} 

Cf. ZLSlJl, Z]- 0><y-(60)2l ^1^-^(63)21- cfl^S}^ ^11^^(51)21 ^^o^ vfl^O.^. ^ 
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^€ ^Hft4(67)7} *>i&£}^ ^©1 w>^^. ZLSlJl, *)] 1^-1-^(67)3}- cfl^=5l^ ^ll^ 
^-(51)21 ifl^oil^ 5>l^o.5. ^12^#^(69)7> ^^£]^ ti>^^}cl-. 

<59> ^ll^^-(67)^ o}2j-(60)2l ^11^(63)4 <£^& ^]1^^(51)2} ^-ol ^1^(63)3. 

^ ^A*}$r 3* ^*\*}7) ZL^Jl, olej^ ^1^^(67)^ ^ 

#a°l^r .^11^^(51)^ s-s] 0.5«fl ^5E<?1 ^ o] a>^-3) sr>u(- , ^E)^- ^^5^(50)21 # 
^1 tfl-g-^H ^ OH], ^1^-^(67)^1 ^fl ofoj- (60) o^ 

(63)^1- <^^€ ^11^^(51)^^01 A ^1^^(53)^1 tfl*fl -§-o^}7fl a|f^ «>-g- 
^ ZLElJl, 0^(60)^ ^^tL^)^ ^11^^(51)21 ^o] ^1^(63)5.^-^ 

^7>s>^ ^1*>^ o>oj-(60)^ ^111^(63)^1 lH?3fe -g-^^^ #^*1 

?1, ^^1^5^(50)21 ^tg*. e^^fe - a]S1^# a-a.^- ^ oicf. 

<eo> ^l2^-#-^-(69)^ ^lf-^ (67)2}- *>JEL3. *M|^ 

nelZL, -g- ^21 ^Al^oflA^ ^l^-#^-(67) ^ *U2^-l-^-(69)7> S.^- p^sIM-, 
^11^-1-^(67) % *)l2^^-(69) # ^ s>!4 7 > u}-^ ^51 

<61> ^^-(23)21 ^31^5^(50)2} % ^^(21) iflJfcq 7 }>i<y-?H 21*1; 

^4 21^(23)21 ^^-(30)2] ^-ofl 21^ oj^o. Wj-i^-. ZLS^Jl, 

(23)21 ^ ^ ^^^-(30)2) H^Ml -fr*!^^, ^^(23)21 ^rS 

^31^5^(50)2} ^ <y-^ ( 2i) vflw-o) 7>i<a-^ tfl^r ^<HH1 wJv^cf. 

< 62 > £ 5^ -g- ^-^^1 *1-E: elM^ ^^71(1)^1^^ 3i]iS(23)2] slc}1^21(x)2l i£:§Hl tcf-E 

^31^5^(50)2} 7 0 V^( A ) ^ ^^(21)^21 7}+<$n*]} cfltb 5 l^- 7 J-^(B)2l ^2^1- q-E^ 
ZLsfl5olcl-. 
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< 63 > oj-^(2i) ifljjLs] tfl^ ^^7}^ <?J-^H1 ^M^Kstiffness 

hardening) 7 r *lH, £#*H1 #i(st i f fness softening) 7}*l7fl €4. ^ 

eitb 7]^<^ofl tfltt ^ 7 <Ho(B)£- ^^€-(23)^ ^cfl^^(X)7> ^7>f-ofl nq-ej- jiti]^ 
(highly nonlinear) ^-§- 7>*M ^^V^l £4. ^, ^V^^^ ^1 cfl^r ^-g-7j-^ ( B ),g_ 
5(23)^1 2^^(X)7> ^ i^^KXlHH^r 7^ <^*}7fi -f^sM, ^1^(23)^ s| 
cfl^^(X)7> e cfl)£<H^7V(X2HH^- Jiwl^^^o.^. ^<5>7ll 

< 64 > ^71^3^(50)^ ^( A )0. cJ^^^Tg- ^7j^^^(50)^ y];^O.S. ^E}^ ^ ^Cf. 

H^jI, ^71^^^(50)0) 7 0 V7^ (A )^ o>oj-a.^l(61)^ ^ ^4, ^11^^(51)^ ^ 
^ofl o^fl jitil^^ 7>xl7ll ^ olo11) ^.7^^3^(50)0^ 7j-^ (A) o_ s)^(23)S] 2) 

cfl^^(X)7> ^ ^^^KXlHH^r 7]$>\ <Q^f>}7\] -°r*13^, 2]^S(23)2l 5|tfl^^(X)7> 
€- cfl^^|^^-(X2)ollA^ ^-^*>7ll ^7>^ JH*1^ (highly nonlinear) 7>*1 ?\) ^ 

. ttr^i, ^^^(50)3 #^(A)£r ^^^^^:(X2)oll^ 7>^<y-^oi] cfl*V ^-7^ (B) o) 
JsL^ ^ $i7l] ^cf. 

<65> o]oH ( -i^Tl^Xt^ ( 50 )^ 7 0 >7^( A ) ^ cfl*V ^^-7 0 V^( B )^ ^-(C)^: ^^tJ: 

(XI) ^ ^^#(X2HH2E 7^ ^^Ml ^ 514. ^JL, i:^^^ 

(XI) ^ cfl^^^^:(X2)oflAl ^70^3^(50)^1 ^(A) ^ 7 r ^<y-^o)l cfltr ^^ A o(B)^ ^> 
(CH1 ^ ZL-fh^nf^i- ^^.(30)^ ^ ^sj-^oil -°r^^ ^ oicf. ^ejul, tfl 

^^^HH^ ^-^l^H^(50)2l ^(A) ^ 7>^<a-^o 1 l cfl*V ^^cHo(B)£) ^-(CHl 

Jl^^Hr-i- ^^-(30)^ ^Hr^l -Pr^l ^- , 2}^§-(23)£q 

o] #t}eH ^l^-Tl^oil o}*fl ^s)^ ZjX^«.(30)^ *-*M^ ^ oi^ 
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<66> O}^ ^o\] o^^fl ^6\) a}- a. oJ-^7l^| ^-g--^* 

<67> -f ^1, 52^=^(33)^ ^(32)3. ZL3.^B\ $-7]S\^ *}^°] 7>^> 

.(44)ofl n>ZLt1lH(34)^ ^^#(23)* -tf ^J"^ 3H3-^ 

<68> -2}^(23)°1 AV^^^^l s)^ ^^Ji-i- M ^^(21)^ ^v\\7}^ 7 } 

<69> olnfl, oJ-^(21) ifl^ ^ ^#^( B)o ] ^^^^^(X2) 

^JiH? (50)2] Jio-^l-g-^^ «?I7>S1^ ^3HM1 7^ C_3.*l , ^ 
°\) ^tb ^^(30)2] JL#* ^l^-fr - ojrf. 

<70> o)^ ^-O], .g. *gx$6\) ^ ell^ ^71^ Z]- oj-oj-o} ^ll^7> 4^ ^l^* ^> 

<71> ZL^JI, ^6\] Of^ El^O^ ^71^ ^^l^SS^ o) ^l^Jf ofl ^l^-#^- ^ ^2f" 
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1] 

SHM* $^*Hf #7l iflofl 7|-^e>7ll 

2]-, #7l S^S-ofl # 7 ] tx]^S.j4 ^o.^- 7 >-S-^><4, #7l 7>^^# # 

^-71 ^^ci«ofl cfl^fl ^*j-£]5L^- 4^0] ^l^^ol ^l4^-«-^ ( #7l *fll 

«Jf^ Ul^l #7l 7>^5f <£%]3_ ^2^^ol ^12^^- 

-¥"^, ^ll^WSf #7l ^l2^^-¥- ^°H1 #JL °1^5]7fl n>^^ o}<#^ ^ 

#71 2* 0>oJ-^- #7] 4^ ^1^^ ^Hl 31*1*KE^ #71 ^l^^fS}- MSl^ 

afll^Sh ^"71 ^12^^^1 e^^Tll #71 ^|2^W^ ^2^^-, #71 ^ll^Sil- 

^-7} ^12^ Afol* uf^O.^. ^^Rr ^^^m 3* ^8-2-3. 51^^ °J"^7l 

I^^J- 2] 

#71 ^ll^^^l ^ #71 o}oj-^io} 0 5 tfl^i 3wfl ^ £ oi ^ m^io £ *|.- 

eiqoi <y-^7l. 
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S)030092796 #^ ^7}: 2003/12/24 

4] 

[3^3- 5] 
6] 

^7l ^fll^^ <M3^r #7l afll^^Ml i^^r^^l^ S]^o.S ^2^^-71- 
7] 
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n 2003/12/24 



[^t 1 * 8] 
9] 

*fll*<Hl &°H, 
10] 
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2003/12/24 



3] 




24-22 




% 2003/12/24 



61 65 63 69 67 
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% < U^\: 2003/12/24 



Xi X2 
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